The Arbor Clinical Nutrition Updates (ACNU) is a weekly electronic nutrition journal for health professionals. Each issue summarises several recent clinical research papers appearing in the general medical and nutrition literature and which deal with a common nutrition topic. A commentary is added on how this research fits in with previous work, and what it all means for the practising clinician. ACNU is the world's most widely read electronic nutrition publication, with over 100 000 largely healthprofessional readers in 186 countries. It is published in nine languages and distributed by email without charge in both plain text and Acrobat formats. ACNU utilises a number of the Internet's unique characteristics to facilitate broad reach, currency and active reader feedback. This, together with its brevity and summarising format, helps to maintain its relevance to the nutrition education needs of health professionals, particularly those in clinical practice, and to overcome the factors most commonly reported by health professionals as obstacles to their greater adoption of evidence-based medicine. ACNU is intended to be a collaboration with the primary research journals to extend the reach of new nutrition research findings to a wider community of researchers, academics and clinicians than each journal might otherwise reach individually. As such, ACNU utilises the Internet to promote the goals of open-access publishing and evidence-based medicine.
The Arbor Clinical Nutrition Updates (ACNU) is a unique, globally distributed weekly electronic nutrition journal for health professionals. Its website is http://www.nutritionupdates.org. This paper will describe ACNU in terms of the communications environment that defines it and show how that environment, which includes the Internet, has created entirely new opportunities for nutrition education.
ACNU is an Acrobat format nutrition journal delivered by email. Its purpose is to help health professionals incorporate evidence-based nutrition into medical practice by providing critically appraised information on the latest findings in clinical nutrition research.
Each issue summarises several recently published, peerreviewed nutrition research papers on a common topic. A commentary is provided on how the new research relates to previous knowledge and its relevance to practicing clinicians.
ACNU is the world's most widely read nutrition publication. Launched in 1997 and distributed without charge, it had as of August 2004 just over 100 000 readers in 190 countries and is published in nine languages (English, Spanish, Portuguese, French, Italian, Korean, Turkish, Russian and Japanese).
Background
As background to understanding the position of ACNU within the world of nutrition education and journal publishing, it is helpful to consider four elements, at the intersection of which ACNU has found its particular niche. These are: the Internet, the nutrition interests and education needs of health professionals, evidence-based medicine and openaccess publishing.
The Internet
The Internet is the fastest growing communications medium in history. A best-guess estimate of the total number of Internet users globally in 2004 is 900 million, heavily biased towards the Western world where in many countries over two-thirds of the population now uses it (Clickz, 2005) . Although many parts of Asia have also experienced phenomenal Internet growth in recent years, the developing world lags far behind.
Most countries within Africa and the less developed parts of Asia and Latin America have Internet access rates of 2% or less, and even when available it tends to be expensive and have restrictive bandwidth (Fahamu, 2002; Clickz, 2005) . Nevertheless, a range of initiatives has increased Internet access for health professionals in these regions, where in any case they tend to share email-derived content on an informal basis among themselves quite extensively (Fahamu, 2002; Satellife, 2005) . Hence, for those working in isolated and poor areas with no access to physical libraries, the Internet may be their main means of obtaining current medical information.
Subject to these limitations, the Internet is an example of the new electronic media that extend the opportunities for health professionals to obtain relevant nutrition information when they need it (van Woerkum, 1997) . Its distance independence and one-to-many broadcasting ability mean that it is very nearly as easy to provide nutrition information to 10 000 people as it is to 10.
At the same time, the Internet challenges health professionals to 'keep up' with their patients, to whom it also offers equally increased opportunities to obtain nutrition information, whether that information be accurate or inaccurate (Truswell et al, 2003) .
Nutrition interests and needs of health professionals A wide variety of health professionals whose primary training is not in nutrition have expressed the need for nutrition information to assist them in their clinical tasks, including nurses (Peake et al, 2001) , dentists, physician assistants (Touger-Decker et al, 2001) , chiropractors (Newman et al, 1989) and doctors, particularly primary care physicians (Glanz et al, 1995) .
There is a reasonable amount of data about what topics are of interest to such health professionals, for example, to physicians, where the focus is overwhelmingly disease rather than food or nutrient based (Maiburg et al, 2004; Mihalynuk et al, 2004) . Much less data exist on the sources from which they would prefer to obtain such nutrition information. Such data, as have been published (eg Kelly & Joffres, 1990; Hiddink et al, 1997) , antedate the widespread availability of the Internet, but do stress the importance of formats convenient for practising clinicians (Glanz et al, 1995) , that it should be based on scientific evidence presented from reliable sources (Feldman, 1995) and that journals and presentations by peers are considered important sources (Hiddink et al, 1997; Temple, 1999) .
More clearly defined are the obstacles that such health professionals perceive to acquiring or applying nutrition knowledge. The factor most consistently reported in the various studies on this subject has been lack of time (eg Hiddink et al, 1995; Kenner et al, 1999; Shai et al, 2001; Touger-Decker et al, 2001) .
Evidence-based medicine
The last 20 y have seen increasing support for the idea that health professional practice should be based on a structured evaluation of the scientific evidence, giving weight to studies published in peer-reviewed journals, to randomised, placebocontrolled trials and to the collective evaluation of such studies through structured review or the analysis of pooled results in a meta-analysis.
However, when it comes to evidence-based medicine, the difference between theory and practice is greater in practice than it is in theory. While the principles are widely accepted by health professionals, there are significant obstacles in having them adopted in their daily practice. For example, among general practitioners interest in research findings is more likely to be determined by clinical relevance to practice and to the individual patient at hand than by the strength of the evidence itself (Mayer & Piterman, 1999) . Obstacles to adoption include lack of access to and awareness of appropriate journal sources (lack of access being especially problematic for the developing world), lack of critical appraisal skills and shortage of time (McColl et al, 1998; Garner et al, 2004) . Similar obstacles exist for dietitians (Thomas et al, 2003) . General practitioners do not read much of the primary research literature, tending to rely more on advertising-supported free medical newspapers (Australian Doctor newspaper, unpublished data).
In fostering evidence-based approaches to medical practice, the determining factor is therefore likely to be not so much the availability of research studies in the literature but the finding of effective means to provide relevant information to health professionals. This is nicely summarised in an equation from a family practice journal paper (Shaughnessy et al, 1994) :
Open-access publishing Contributing to the difficulties in accessing nutrition research findings is the cost of obtaining the full text of the papers in which they appear. Although the Internet has made such material far more instantly accessible, on-line publishers may charge substantial sums for this service (typically $15 or more per article). In recent times, however, there has been pressure for publishers to provide this access without cost (perhaps with some short time delay after the article first appears). The US National Institutes of Health, for example, recently proposed that all research funded by it (which makes up nearly a third of the material published in biomedical journals) should be made freely available (Weiss, 2004) . Although many journals have responded positively, the open-access model presents a problem of economic viability to those which are not published by professional organisations enjoying substantial membership.
Arbor clinical nutrition updates
ACNU is defined by the interface between these four factors. In selecting, summarising and making freely available each week's findings from several new research papers, ACNU supports the principles of open-access publishing. This is done in a way that is collaborative rather than competitive with the original publishers' interests in maintaining the viability of their journal, as evidenced by the formal cooperative arrangements that ACNU has with a number of leading nutrition journals.
By including randomised, controlled trials wherever possible, highlighting study quality, reviewing new study results within the context of what is already known and focusing explicitly on the relevance of all this to the practising clinician, ACNU helps to overcome obstacles to incorporating evidence-based nutrition into health-professional practice. Its brevity allows for quick reading, particularly as it contains an even briefer executive summary. Thus, in terms of the Shaughnessy equation, it is specifically designed to maximise the relevance of the information to clinicians and to minimise the work required by them to obtain it.
ACNU maintains relevance to health professionals by several means. Firstly, all subscribers are asked to nominate their specific areas of nutrition interest as part of the initial subscription process. Table 1 shows the top 15 responses. In addition, topics are chosen and content overviewed with input from ACNU's Editorial Board, members of which are prominent experts from a wide cross-section of health professions, including many practising clinicians and representing all major regions in both the developed and developing world (Arbor, 2005) . Further feedback on topics as well as the suitability of ACNU's technical level and length is obtained through regular reader surveys. A sample of these survey results shown in Table 2 confirms that relevance is in fact being achieved. But perhaps the most conclusive evidence of relevance is the measure of subscriber persistence-99% of subscribers remain readers 2 y after subscribing and 78% after 5 y (with the large majority of those lost being due to invalid email addresses).
ACNU is a child of the Internet and utilises this medium in many ways. The editorial process itself makes extensive use of it; for example, in the many instances where some initial clarification and discussion with authors of the summarised research papers takes place by email. The immediacy of such communication and the on-line access available to the research papers means that the content can be kept very current. ACNU is able to cover important new nutrition research, sometimes within 3 or 4 weeks of its initial publication. The volunteer translation teams are widely dispersed and also communicate by email. Reader surveys are conducted and collated on-line by automated web questionnaire. ACNU's Acrobat format offers the advantages of an electronic medium without sacrificing the scope for graphs, tables and easily readable hard copy printouts, while live hyperlinks within each issue allow readers to 'click through' to abstracts of any references they may be interested in. Listserver software allows ACNU to reach an extensive global audience via email in a very short time.
The Internet is particularly helpful in fostering distribution within the developing regions of the world, where email is often more readily available than regular post, fax and academic libraries. 'Your Updates are the only access I have to the current nutrition literature'-from a rural physician in Malawi-is typical of reader comments. The availability of ACNU in languages such as French, Portuguese, Korean and Spanish enhances its reach in Africa, Latin America and Asia.
One manifestation of how these four elements combine to reach health professionals is ACNU's breadth of readership within those professions, 65% of whom are predominantly in clinical practice and 35% predominantly academics who collectively teach at over a thousand universities. The main health professional groups are (descending frequency): dietitians and nutritionists, physicians, nurses, chiropractors, other alternative therapists and pharmacists. Two-thirds are nutrition professionals, that is, nutrition is an integral element of their regular work, while for one-third nutrition is an interest but not a predominant element.
Another manifestation is the depth of readership within nutrition opinion leaders. Of all the articles published in 12 of the leading nutrition journals during August 2004, 62% were authored by one or more readers of ACNU-see Table 3 .
ACNU thus illustrates how the Internet can provide a medium in which researchers, teachers and practising clinicians can all readily access current nutrition information, and have direct input to ensure the content is relevant to their needs. Such a readership community has significant potential, particularly when combined with the interactive capabilities of the Internet. ACNU will expand this potential in future developments that include conducting Delphi studies among its readers on their clinical practices and attitudes towards nutrition controversies, webcasting (Internet broadcasting) nutrition conferences, allowing readers to interact directly with the authors of the research papers being summarised and providing a forum for clinicians to discuss topics of relevance with nutrition experts. Such developments can assist evidence-based medicine by shortening the path between research and clinical practice. 
Discussion after Helman
Summerbell: I am interested in the interface between those people who read and those people who are publishing. I do know the editor of the Journal on Human Nutrition and Dietetics; that journal is read by every dietician in the UK. Because you get it free as part of your professional subscription. And unlike something that comes through on e-mail, you have it there and you cannot delete it as such. It is lying around and you are much more likely to read it. I also take your point about the GPs, that most of them do not read the research journals. So I wondered if in terms of creating better access to something as good as this particular publication, whether or not you could insert this publication into the hard copy of some other journals. For instance in the JHMD, we pay the dieticians to review the literature, and then that gets published in each edition of the journal. Helman: I think it is fascinating, because people get swamped with stuff. But it is a two way thing. The advantage of hard copy journals is as you say that they are not easy to delete. The advantage of an e-mail document is that you cannot really flip through it; you have read it from top to bottom. And it does allow for greater selectivity. I think what we have going for us is a lot of credibility. We have done a lot of surveys, and unlike commercial stuff we have an extraordinarily high level of credibility. Credibility for a journal is very hard to earn and very easy to throw away. So we are very careful. I think your suggestion could work; we already do it with the East African Journal of Nutrition. We are in an active collaboration with journals such as AJCN and BJN; we could expand that collaboration.
Lodge: The question of evidence, Cochrane has been kicking around for some time. We said that evidence is one of the partners around the table now. The other partners are the needs, the priorities, and the resources. Historically, when we started looking at evidence, three corners of the table were already fixed. The needs were always pressing, priorities were fixed, resources were scarce. It was the evidence that was flopping; you did know where it was. Many of the settings that you are actually talking about, like the third world, you cannot do anything about, or even know about their needs, resources, policies and priorities. But at least you are providing that general service. Getting the evidence there is possibly as far as you can go in practical terms.
Van Woerkum: Do you include also discussions and controversies between scientists in your updates? And invitations to think about problems, to make your own mind up?
Helman: We certainly do. Quite often. We present two sides of a problem, and then come up with the conclusion that we do not really know yet, and that we need more clinical trials. What we have not yet done so far, as they do in some journals, is to ask commentaries for opposing views; this would probably be a fascinating thing to do.
